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single exception of leukemia, the largest excess observed among specific
cancer sites. As noted above, however, the relative risk is not large, since
this is a commonly occurring tumor in the general population.

A similar association between radiation exposure and stomach cancer
was observed in a recent follow-up study of patients irradiated for peptic
ulcer at the University of Chicago (Gr84). The original study involved
1,457 patients treated with radiotherapy over a 1- to 2-week period between
1937 and 1955 and 763 nonirradiated patients with ulcers who served as
controls (C174). In the majority of the radiation-treated patients, the
stomach received an estimated organ dose of 16-17 Gy. Patient follow-up
was continued through 1962, but no significant increase in tumors was
noted. Twenty-two years later Griem and colleagues (Gr84) expanded
the study population to 2,049 cases by including all patients with peptic
ulcers treated with radiation through the mid-1960s. They then used the
hospital identification numbers of the study population members to search
the University of Chicago Tumor Registry and update their tumor histories.
Their preliminary evaluation of the registry data found a radiation-related
relative risk for stomach cancer of 3.7, with a corresponding estimated
excess risk of 5.5 x 10~4 stomach cancers per person Gy, based on a
life-table analysis.

The findings from the Japanese atomic-bomb survivors and the Uni-
versity of Chicago ulcer patients appear, at first, to be in marked contrast
to the results of the investigation of second primary tumors among more
than 82,000 women who underwent treatment for cervical cancer (Bo85).
In the radiation-treated patient series of this study, an excess of 60 stomach
cancers was predicted on the basis of risk estimates for radiation-induced
stomach cancers prevalent in the literature at that time. However, only
three excess stomach cancers were actually seen. Furthermore, the relative
risk did not seem to vary to any extent either with age or time elapsed since
the initiation of radiotherapy. The authors speculated that the failure to
duplicate the effects observed among Japanese atomic-bomb survivors may
have been due to differences in the age or sex composition of the study
populations, even though the estimated average organ dose of 2 Gy for
the patients with cervical cancer was somewhat higher than doses which
produced significant effects in the Japanese atomic-bomb survivors. How-
ever, a further follow-up of this study population (Bo88b) suggests that
an association between radiation exposure and stomach cancer is present
in the patients with cervical cancer, i.e., when a subset of the original
study population consisting of women with second primary cancers and
their matched controls were selected for further study, it was found that
an exposure of several Gy led to a significant (p < 0.05) relative risk of 2.1
(Bo88b).

The issue becomes complicated when one takes into account the data